Protein pattern difference in the colon cancer cell lines examined by two-dimensional differential in-gel electrophoresis and mass spectrometry.
The pivotal metastatic processes of colorectal cancer (CRC) have yet to be fully investigated by a comprehensive all-inclusive protein analysis. We used two-dimensional differential in-gel electrophoresis (2D-DIGE) and liquid chromatography-tandem mass spectrometry (LC/MS/MS) to investigate the protein pattern changes during the metastasis of CRC. Two CRC cell lines were investigated: SW480 derived from the primary lesion and SW620 derived from lymph node metastasis in the same patient. The two cell lines were compared using 2D-DIGE with a maleimide CyDye fluorescent protein labeling technique, which has an enhanced sensitivity for many proteins at a low concentration. A comprehensive proteomics analysis was performed by the dual-labeling method using Cy3 and Cy5 and by LC/MS/MS. In addition, an in vivo experiment of metastasis using nude mice was performed by the injection of the two cell lines into the spleen. Among approximately 1,500 proteins, we detected 9 protein spots with definitively significant changes between the two cell lines. Three out of the nine proteins were validated by a Western blot analysis. Alpha-enolase and triosephosphate isomerase were significantly upregulated in SW620 in comparison to SW480. Annexin A2 (annexin II) was significantly downregulated in SW620 compared to SW480. Neither liver metastasis nor peritoneal dissemination was established in the metastatic experiment using SW480 but some liver and peritoneal metastases occurred in the experiment using SW620. An in vivo metastatic experiment using SW620 showed the expressions of alpha-enolase and triosephosphate isomerase to increase in the liver metastases in comparison to those in the splenic implanted lesion. The expressions of triosephosphate isomerase increased in the peritoneal lesions in comparison to those in the splenic implanted lesion. 2D-DIGE and LC/MS/MS techniques identified nine proteins that increased significantly more in SW620 than in SW480. The finding of our in vivo metastatic experiment suggests that alpha-enolase and triosephosphate isomerase, at least in part, may be associated with the metastatic process of these two cell lines.